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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an amorphous alloy which contains a large quantity of noble 
metals and also dose not contain nickel at all on an assumption that a bulk body having an amorphous 
structure is formable even in the case of being solidified at a relatively low cooling rate. 
SOLUTION: The Pt-Cu-P noble metal-based amorphous alloy has a composition consisting of, by atom, 50 
to 75% Pt, 5 to 35% Cu and 15 to 25% P. Then, this alloy having the composition can have an amorphous 
structure by being solidified at a cooling rate of 10-1 to 102°C/sec from a molten state. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The noble-metals radical amorphous alloy of the Pt-Cu-P system which consists of 50 <=Pt<=75%, 5 
<=Cu<=3 5%, and 1 5<=P<=25% by atomic %, 

[Claim 2] The noble-metals radical amorphous alloy of the Pt-Cu-P system which consists of 50 <=Pt<=75%, 5 
<=Cu<=35%, and 15<=P<=25% by atomic %, and it makes it come to solidify from a melting condition with the 
cooling rate of 1 0- 1 - 1 02 degrees C/sec. 



[Translation done.] 



♦NOTICES* 

( ■ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amorphous alloy of the noble-metals radical used as an ingredient 
of accessories and a medical-application instrument. It is related with the amorphous alloy of the noble-metals radical 
which does not contain the nickel which can affect the body especially, including a platinum component mostly. 
[0002] 

[Description of the Prior Art] In addition to accessories, such as a ring, a necklace, and a pendant, noble metals, such as 
gold and platinum, have an application of medical -application instruments, such as dental furniture and a catheter. 
Since it is necessary to prevent generating of the crack by friction at the time of use, the property that the degree of 
hardness is high is required of the ingredient with which these applications are presented. And although the pure metal 
of noble metals is made by generally applying the precious alloy which carried out little addition of other metallic 
elements to a pure metal in case it applies these noble metals to the charge of accessories material, and the charge of 
medical device material since a blemish tends to attach it softly, this precious alloy does not have a not necessarily 
sufficiently satisfying property about the degree of hardness, either. 

[0003] It is the ingredient which has the atomic arrangement which does not have the order nature of the super-range 
unlike the crystalline structure which a common metallic material has although called a supercooling metal or a glass 
metal, an amorphous alloy originates in this structure, since there is no defect (a grain boundary, twin crystal) which 
exists in the crystalline structure, has a unique property in physical characteristics, such as reinforcement, and has the 
description that especially that degree of hardness is very high. Although manufactured by super-quenching this 
amorphous alloy from a liquid condition, sufficient cooling rate (critical cooling rate) to prevent generation and growth 
of a crystalline nucleus is required for the cooling rate in this case (for example, the critical cooling rates of a precious 
alloy are 102-104 degrees C / sec extent, and the critical cooling rates of other alloy systems are 105-106 degrees C / 
sec extent.). And there was a limitation in the magnitude of the amorphous alloy which can be manufactured until now 
by limit of this cooling rate, and only the ingredient of the shape of a needle, powder, and a flake could be 
manufactured on the foil, but that industrial use was difficult. 

[0004] However, about the alloy metal which becomes recent years and has a predetermined presentation, it became 
clear also with the comparatively low cooling rate for amorphous-izing of an ingredient organization to be possible. A 
massive (the shape of an ingot) thick larger amorphous alloy than the thing of magnitude, such as the shape of a foil 
known by this until now, can be manufactured. And as an alloy presentation which has such amorphous organization 
potency, various things are known and application of the amorphous alloy to the application of the above-mentioned 
charge of accessories material and the above-mentioned medical device ingredient is being considered. 
[0005] Here, as an example of research about the amorphous alloy containing noble metals, the Pd-nickel-P system 
amorphous alloy (they are Pd40%, nickel40%, and P20% at atomic %) is indicated by JP,59-35417,A as a transition- 
metals-semimetal system amorphous alloy, for example. It is shown that an about 5mm amorphous alloy can 
manufacture the precious alloy which has this presentation also with metal mold casting. Moreover, in JP,9-195017,A, 
the Pt-Pd-Cu-Si system amorphous alloy (they are Pt+Pd:65-80%, Cu:0-15%, and Si:10-20% at atomic %) is indicated, 
and it is indicated that bulk-izing of die length of 100mm and 1mm of diameters is possible also for the precious alloy 
which has this presentation. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the noble-metals content amorphous alloy of these former has an 
inadequate point, when application into the accessories and medical device ingredient which were mentioned above is 
taken into consideration. That is, although accessories are asked for property-value as that side face in many cases, as 
for this property-value, it is common to think that it is proportional to the amount of the noble metals contained in those 
accessories. The conventional amorphous alloy has many which have a few noble-metals content, and it sees from this 
point and is hard to say that these amorphous alloys are suitable for an accessories ingredient. 



[0007] Moreover, in the above-men^^ed conventional noble-metals radical p^rphous alloy, although there is much 
4 what contained nickel in the compoiL ^ nickel is allergy to metal and an elen^it with which we are anxious about the 
effect on the body called carcinogenic. Therefore, what contacts the skin continuously like accessories, and the thing 
Which contacts the interior of the body like a medical device are considered that it is not desirable to apply the 
amorphous alloy of these former 

[0008] Even if this invention is made under the abbve backgrounds and it makes it solidify with a comparativelylow 
cooling rate, while, it aims at offering the amorphous alloy which does not contain nickel at all, including noble metals 
mostly, on the assumption that the bulk object which has an amorphous organization can be formed. 
[0009] 

[Means for Solving the Problem] this invention persons inquired wholeheartedly that the amorphous alloy of the noble- 
metals radical which met the above-mentioned technical problem should be developed. While choosing the most 
common platinum as a charge of ornament material as noble metals which serve as a principal component especially 
and making this platinum contain 50% or more, as a result of considering the organization of the various alloys at the 
time of choosing Cu and P and changing various such concentration as an alloying element which has amorphous 
organization potency, it came to complete this invention. 

[0010] That is, invention of this application claim 1 publication is atomic %, and is a Pt-Cu-P system noble-metals 
radical amorphous alloy which consists of 50 <=Pt<=75%, 5 <=Cu<=35%, and 1 5<=P<=25%. 
[001 1] Although it is not necessarily clear about the strict device of the amorphous histogenesis in this invention, both 
copper and Lynn that are an alloying element raise the crystallization temperature of an alloy, have an operation of 
expanding the supercooled liquid temperature region (difference of crystallization temperature and glass transition 
temperature) of this alloy, and are considered that amorphous organization potency improves by this. And in the noble- 
metals radical alloy of the Pt-Cu-P system of this invention, when platinum concentration is made into 50% or more 
and 75% or less, the organization can be made amorphous also with a comparatively low cooling rate by making 
copper and concentration of Lynn into 5 <=Cu<=35% and 15<=P<=25% of within the limits. 
[0012] The noble-metals radical amorphous alloy concerning this invention may contain platinum 75% at the 
maximum. Therefore, in case it considers as accessories, property-value can be expected from the platinum content. 
Moreover, since the noble-metals radical amorphous alloy concerning this invention does not contain nickel at all so 
that clearly from that presentation, it is considered that there is no effect on the bodies, such as allergy to metal and 
carcinogenic, and enables accessories and application to a medical device also from this point. 
[0013] And the noble-metals radical amorphous alloy concerning this invention can be made into a bulk material even 
when it cools with a comparatively low cooling rate. Therefore, although it can consider as an amorphous organization 
even if it is a cooling rate below 102 degrees C / sec, as this cooling rate, it is desirable to especially be referred to as 
10-1-102 degrees C/sec. So, at claim 2, by atomic %, it consisted of 50 <=Pt<=75%, 5 <=Cu<=35%, and 
15<=P<=25%, and considered as the Pt-Cu-P system noble-metals radical amorphous alloy which it makes it come to 
solidify from a melting condition with the cooling rate of 10-1-102 degrees C/sec. This amorphous alloy according to 
claim 2 is having made the cooling rate at the time of coagulation into the suitable range, and is a noble-metals radical 
alloy completely made amorphous. And a degree of hardness is also very high and the amorphous alloy which starts 
this invention completely made amorphous by making a cooling rate into the fitness range in this way has the fitness as 
an accessories ingredient and a medical device ingredient. 

[0014] Moreover, when considering as the configuration of a final product by casting, the amorphous alloy of this 
invention has a smooth front face after coagulation, and can be used as a product in the condition as it is. Although the 
amorphous alloy of this invention can be cut on the other hand also when processing is required, and a degree of 
hardness is high, presentation processing is also possible enough. However, about the case where strong processing is 
required about the amorphous alloy concerning this invention, it is desirable to heat to the temperature between the 
glass transition temperature and crystallization temperature (supercooled liquid temperature field), and to process it. In 
a supercooled liquid temperature field, since the viscosity of an amorphous alloy falls rapidly and shows a super- 
elasticity phenomenon, this is because workability rises. 

[0015] As the manufacture approach of the noble-metals radical amorphous alloy concerning this invention, it is 
presentation within the limits according to claim 1 or 2, each metal and Lynn can be mixed, and it can manufacture by 
quenching and solidifying the dissolution metal of this presentation. And it is desirable to use a powder-like raw 
material in the case of raw material mixing and the dissolution, in order to promote the dissolution. Moreover, although 
you may add in the state of a pure metal about Cu, the concentration of Lynn can be finely tuned by adding in the state 
of a phosphor copper compound (Cu3P grade). In addition, it is desirable to add a borax, in order to prevent oxidation, 
in case these metals are dissolved. About quenching after the dissolution, although especially an approach is not asked, 
the approach of casting to copper mold promptly after the dissolution with the end crater with which a quartz etc. gets 
as an approach of cooling with the cooling rate of 10-1-102 degrees C/sec is mentioned. 



t0016] r ( -- 

[Embodimfent of the Invention] Hert ^ .er, the suitable operation gestalt of this mention is explained with a drawing. 
With this operation gestalt, the noble-metals radical amorphous alloy of the presentation shown in Table 1 was 
Manufactured, and the range of the alloy presentation which measures extent (whenever [ vitrification ] is called 
hereafter.) of the amorphous-izing and a degree of hardness, and has an amorphous organization was examined. 
[0017] After carrying out a total of lOOg weighing capacity of powdered red phosphorus and the pellet-like phosphor 
copper (Cu3P) to platinum powder and mixing it so that it may become the presentation of Table 1, manufacture of 
various amorphous alloys is put into a ****** quartz tube with a bore of 20mm, with the electric furnace of an argon 
ambient atmosphere, heated and dissolved what added 5g of boraxes further. The melting temperature was made into 
1 100 degrees C, and it blew and carried out bubbling of the argon gas for 1 minute into the dissolution metal in order to 
perform stirring and degasifying of a dissolution metal after dissolving an ingredient at this temperature. And the 
crevice cast and carried out the rapid solidification of this dissolution metal to the copper mold (the outer diameter of 
20mm, the bore of 15mm, a depth of 50mm) of a ring configuration, and the amorphous alloy of a ring configuration 
was manufactured. 

[00i8] Thus, whenever [ each alloy f s vitrification ] was investigated, having performed differential calorimetric 
analysis and measuring the glass transition temperature and crystallization temperature about each manufactured 
amorphous alloy, after starting in a predetermined dimension. Here, differential calorimetric analysis heated the weight 
of each amorphous alloy as fixed with 100g**10mg, and judged whenever [ vitrification ] with the height of the 
exothermic peak seen in the case of crystallization. For example, drawing 1 was 286.0 degrees C in the glass transition 
temperature of 238.5 degrees C, and crystallization temperature about the sample (Pt:60at% and Cu:20at% and 
P:20at%) of No.7. Moreover, after performing the judgment of whenever [ this vitrification ], Vickers hardness was 
measured about each alloy. The measurement result of Vickers hardness is collectively shown in Table 1 whenever 
[ about each above alloy / vitrification ]. 
[0019] 
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[0020] Consequently, as for the amorphous alloy which has the presentation concerning this invention, whenever 

[ vitrification ] was good, and it could be easily considered as the amorphous organization, and the thing also with that 



ciegree of hardness higher than a plat^'im pure metal and a platinum alloy war btained. In addition, all were excellent 
in gloss. - 

[0021] Moreover, the sample of No.7 was 15.39g/cc in consistency. Furthermore, when this sample of No.7 was 
orthopedically operated with the outer diameter of 20.0mm, a bore [ of 16.0mm ], and a width of face of 3.0mm in the 
shape of a ring and that mechanical characteristic was investigated, it was 56kg/cm2 in compressive strength. It was 
thought that this alloy fitted an accessories ingredient since a stamp is also possible and a degree of hardness and" 
compressive strength are higher than a platinum alloy. 
[0022] 

[Effect of the Invention] As explained above, since noble-metals (platinum) concentration is high, the noble-metals 
radical amorphous alloy of this invention expects the property-value at the time of considering as accessories, and can 
carry out the thing of it. Moreover, since nickel is not contained at all, moreover the noble-metals radical amorphous 
alloy of this invention can expect application to accessories also from the point that there is no bad influence to the 
body, thereby, it is also applicable to a medical device. 

[0023] And since it can consider as the bulk object which has an amorphous organization, having the above properties 
even if it makes it solidify with a comparatively late cooling rate, the noble-metals radical amorphous alloy of this 
invention can be used as the accessories and medical device which a blemish cannot attach easily taking advantage of 
the property of the high degree of hardness which an amorphous alloy has. 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

^IREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: p 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



